Four hundred (400) unvaccinated cattle were screened by C-ELISA and 100 structured questionnaires were administered to the herdsmen with the aim to determine the epidemiological pattern of brucellosis in cattle breeding herds across the five agricultural zones of Yobe State, North-eastern Nigeria. Brucella infection was reported in all agricultural zones of the state with overall sero-prevalence of 23.0%. The specific seroprevalence of 18.0% was obtained in the female and 5.0% in the male cattle tested. The age band 5 -6½ years recorded the highest (9.5%) specific sero-prevalence and the least 1.5% in age band 1 -2½ years. White Fulani (Bunaji) breed had the highest specific sero-prevalence of 10.0% and Adamawa Gudali with 2.0% was the least. The highest specific sero-prevalence 8.0% was obtained in Geidam zone, followed by Gashua 6.0%, Nguru 3.5%, Potiskum 3.0% and Damaturu 2.5%. There was no significant statistical association (P>0.05) between sex; age; breeds of the cattle studied as well as agricultural zones of the state and Brucella infection. Low level of education, low patronage of veterinary services and lack of vaccination against brucellosis were observed among the herdsmen. The study concluded that brucellosis is present in all agricultural zones of the state and higher among female than male cattle.
Introduction
Brucellosis is a contagious bacterial disease of animal and the second most important zoonotic disease after Rabies (FAO, 2003) . Apart from its public health implications, it is also of economic importance not only because of the significant loss of productivity through abortion, still birth, low milk production, low herd fertility, late first calving age and prolong calving intervals (Nicoletti, 1982; Radostits et al., 2008) but also its impact on export and import of animals constraining livestock trade and loss of productivity in humans (Acha and Szyfres, 2003) .Brucellosis has been reported in 44 of the 49 African countries (Seimenis et al., 2006) including Nigeria (Ogundipe et al., 1994; Brisibe et al., 1996; Ajogi et al., 1998 , Cadmus et al., 2006 . Earlier reports on brucellosis in the study areas were based on abattoir survey (Brisibe et al., 1996; Tijjani et al., 2009) . This paper reports the findings of sero-epidemiological studies of bovine Brucella infection in breeding herds in North-Eastern Nigeria.
Materials and Methods

Study Area
The study was carried out in the five agricultural zones of Yobe State, Nigeria. There are 2-4 local government areas (LGA) in each zone. The state is located in the arid-zone of the NorthEastern part of Nigeria, with a total area of 45,502 square kilometers. The state is dry and hot for most part of the year, except in the southern part of the state which has a milder climate.
The arid zone has rather austere climatic condition with a dry season starting from late November to late April with average daily peak temperature especially in April and May of 34.4-37.80C. The state is one the states in northern Nigeria that shared international border with Niger Republic which enhances trans-border movement of livestock between the two countries (Bourn et al., 1994) .
Sampling Method
Local government areas in each zoneserve as sampling frame from where two LGA were selected from each zoneby simple random method. Only herds whose owner consented to our request were used. Questionnaire was administered to get information on pastoralist personal data such as age, educational background, family sizeand type of labour employed. Other information includes herd size, herd medical history and patronage of veterinary services.
Sample Collection
The experiment was carried out according to the care and use of experimental animals' protocol (Ochei and Kolhatkar, 2000) , and was approved by the Faculty of Veterinary Medicine ethics and research committee. The animals were properly restrained before blood samples were taken, four hundred (400) cattle of 12months to more than 10 years old from herds located at different local government areas of all the five agricultural zonesof Yobe State were sampled.
Ten millilitres (10ml) of blood was collected aseptically from the jugular vein. All blood samples were centrifuged at 3000g for 10minutes. The sera were stored at -20o Cuntil tested. The age, sex, breeds and location of the animal was recorded as the blood was taken. Also 200 questionnaires were administeredto herdsmen in the five agricultural zones of Yobe States. Competitiveenzyme linked immunosorbent assay (C-ELISA) was used to screen all the sera as described by Manual of diagnostic tests and vaccines for terrestrial animals (OIE, 2009). The COMPELISA kit was obtained fromVeterinary Laboratories Agency (VLA®) New Addlestone Surrey, United Kingdom.
Statistical Analysis
Data obtained from the studies were subjected to mean, range, chi-square analysis and odds ratio (OR) for comparison and determination of association between the Brucella infection and test variables.
Results
Out of 400 cattle screened by C-ELISA from the five agricultural zones of the state, 92 (23.0%) were seropositive to Brucella infection. This is comprised of 20 (5.0%) and 72 (18.0%) male and female cattle respectively. There was no significant statistical difference (P>0.05) between the male and female, but the female sex of the cattle screened showed significant statistical association with Brucella infection (OR = 1.350). Key; +ve = Positive, -ve = Negative, χ2 = Chi square, C.I = Confidence interval.
The age distribution of Brucella infection in the cattle screened indicated highest specific seroprevalence of 9.5% among the age band 5-6½year followed by 8.0% in the age band 7-8½ years and the least 1.0% obtained in the age band 1-2½ years. There was no significant statistical difference (P>0.05) between the different age bands of the cattle screened (Table 2) . The rate of infection based on the breeds of cattle studied indicated the highest rate of infection in Bunaji with specific sero-prevalence of 10.0% this is followed by Wadara with 7.0%, Rahaji 4.0% and the least 2.0% in Adamawa Gudali. There was no significant statistical difference between the breeds of cattle studied (P = 0.9864). However, there was significant statistical association between the female sex of all breeds of cattle studied and Brucella infection (OR >1.0) ( Table 3) . The distribution of Brucella infection by agricultural zones of the state indicated Geidam zone with 8.0% specific sero-prevalence having more infection than Gashua 6.0%, Nguru 3.5%, Potiskum 3.0% and Damaturu 2.5%. The result also indicated no significant statistical association between the sex of cattle and Brucella infection in all the agricultural zones of the state and Brucella infection (Table 4) . The result of the questionnaires administered revealed 28% of the herdsmen had Tsangaya (Quranic) education but none had western education. All the respondents practice extensive system of production and reared small ruminants especially sheep alongside cattle. The cattle herd size ranges from 21 to 92 with 47 as the mean herd size and all the respondents utilize family labour. Although local veterinary service was available only 20% of the respondents patronize the services. All the respondents have observed brucellosis related clinical signs such as abortion in their herds but none of them vaccinate their cattle against brucellosis.
Discussions
The sero-prevalence of 23.0% obtained in this study is high compared to earlier report of 5.7% in Yobe State (Tijjani et al., 2009 ) but within 3.3 -40% reported in some African countries (Ocholi et al., 1996; Nakoune et al., 2004) . The study by Bikaner et al., (2009) found 9% buffaloes positive for Brucellosis in India. The high and variable seroprevalence of brucellosis has been associated with differences in the specificity and sensitivity of different serological tests in use; large herd size; extensive movement of cattle and mingling with other herds at common grazing and water point (Kadohira et al., 1997) . The high sero-prevalence obtained in this study may be attributed to nonvaccination against brucellosis, low patronage of veterinary services and pastoralist low level of western education.
The increasing rate of infection as the animal advances in age observed in this report agreed with earlier reports that young animals tend to be more resistant to Brucella infection and frequently eliminate the infection while sexually matured animals are more susceptible (Chukwu, 1987) . The higher sero-prevalence obtained in the female than male could be associated with fact that the female animals remained in the breeding herds for a longer period than the male that are from time to time being culled and sold to meet pastoralist economic needs. The higher sero-prevalence in the female may have also resulted from the fact that the foci of infection remain in females, which spread the infection from one animal to another as earlier observed by Ogundipe et al., (1994) . J. Vet. Adv., 2014, 4(7): 599-603
The capability of rapidly diagnosing the disease and identifying its causative agent is critical to combat diseases and halt epidemics (Li et al., 2014; Cui et al., 2013) . Recent technological developments have led to the proliferation of new, rapid diagnostic tests that hold promise for the improved management and control of infectious diseases (Wadhwa et al., 2012a) . New technologies such as microfluidics (Wadhwa et al., 2012b) and Lab-on-Chip (Liu et al., 2011) are examples of promising new technologies that can underpin development of laboratory-free diagnostic devices. Although there have been developed a sensitive ELISA test, ethanol vortex enzyme-linked immunosorbent assay (EVELISA), using ethanol extract of Mycobacterium spp. especially for Johne's disease (Wadhwa et al., 2012c) . Another study was conducted to assess the performance of EVELISA optimized to diagnose bovine tuberculosis using serum samples from various groups of red deer including animals experimentally infected with or Mycobacterium spp. and suggests that EVELISA can form a basis for development of a sensitive and specific test for bovine tuberculosis in deer . Similar diagnostic techniques and mathematical modeling (Massaro et al., 2013) and molecular phylogenetic analysis (Kumar et al., 2013) should be carried out in developing nations.
Conclusion
In conclusion the presence of Brucella infection in the five agricultural zones of the state further confirms that brucellosis is endemic in the study area. The high sero-prevalence recorded in the breeding herds in the state is of economic and public health importance. Economic losses due to abortion, still birth, reduced milk production and infertility could be control through adoption of measures such as compulsory vaccination, movement restriction, quarantine, test and slaughter policy and hygienic measure such as proper disposal of aborted fetuses.
